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PLANNING YOUR SYSTEM 


After reading this chapter and completing the exerdses, 
you will be able to: 


+ Discuss hardware issues related to installing Linux 
+ Collect hardware and related information from several sources 
+ Prepare space for Linux on a system running Windows 


I the previous chapter you learned about the development of Linux, beginning 
with Linus Torvalds school project and continuing with contributions from 
developers around the world.You learned about the license under which Linux 
is distributed and how that license affects the way people build businesses and 
careers on Linux. 


In this chapter you learn about how Linux uses the hardware resources in your 
computer sytem.T hisinformation will help you plan your installation of Linux, 
so that you can make the right choices for your system. 


PREPARING TO INSTALL LINUX 


M ost of the computer systems that you have used or purchased yourself probably had an oper- 
ating system installed.As a result, you didn't have to think about how the operating system was 
installed on the computer's hard disk or how the operating system was configured to use other 
parts of the computer, such as the mouse, the video display capabilities, and so forth. 


Although you can purchase computers with Linux preinstalled from companies like VA 
Linux Systems (www. valinux.com), you will learn a great deal about your computer system and 
about how Linux operates by installing the operating sytem yourself. Before you begin the 
installation of Linux in Chapter 3, you must decide a few things about how you want to 
install Linux.You mus also compile information about your computer hardware so that you 
can answer questions that arise during the installation process. 


As a general rule, Linux is not more difficult to install than other operating systems such as 
Windows. T he difference is that you rarely install W indows— it comes preinstalled on mog 
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systems that you buy. But if you ever have to install W indowsfrom scratch, you may find that 
it can be more difficult to install than Linux. 


Understanding Computer Hardware 


T he design of the Linux operating system is based on the concept of the computer as 
a collection of devices. Information is stored on a hard disk device, output is written 
to a video card device, input is read from a keyboard device, and so forth. Linux must 
be configured to use all of the devices on the computer system in order to function 
correctly. Unfortunately, this is not always an easy task, as you will learn in the later 
sections of this chapter. 


Linux can be used on many types of computers, including those that use different types 

of microprocessors (CPUs), such as Alpha, SPARC, and PowerPC. The discussion in this 
chapter is devoted solely to computers using Intel and Intel-compatible microprocessors— 
in other words, standard PCs. 


Different types of devices on a computer communicate with the operating system in differ- 
ent ways T hismeans that you must gather an array of information about your computer sys- 
tem before you can install Linux on that system.T he section “Creating a System Inventory,” 
later in this chapter, explains how to locate the information you need. 


As you work with computer hardware, you should be familiar with a few common terms 
that describe that hardware. Space or capacity on a computer system is measured in bytes. A 
byte is enough space to store one character. Because computers tore many characters, space 
is commonly measured in megabytes, abbreviated M B. O ne megabyte is 1,048,576 bytes, 
or enough space to store roughly 1 million characters Another common term is gigabyte, 
abbreviated as GB. O ne gigabyte is 1024 MB, or roughly enough space to store 1 billion 
characters. 


Storing Information 


The electronic memory of a computer is called random access memory, or RAM. 
Information in RAM isonly available when the computer is turned on.W hen you turn the 
computer off, everything stored in RAM is log. RAM is normally measured in M B, with 
most computers having from 16 MB to 128MB of RAM. 


Another electronic component in a computer, called read-only memory, or RO M , stores 
information about how the computer starts and how the computer's devices are configured. 
Like RAM,ROM isstored on acomputer chip, but information in ROM isnot lot when 
the computer is turned off; it is permanent, or nonvolatile. O ne of the key things stored in 
ROM isthe Basc Input/ O utput System, or BIOS, which provides instructions to the oper- 
ating sytem for uaing the devices on the computer.T he BIOS itself cannot be changed— it 
is permanent. But the RO M that contains the BIO S also contains parameters that control parts 
of the computer configuration. You can change these settings usng a pecial BIOS utility. 
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Information in the BIOS might include the setting for the computer's clock, information 
about each disk drive, the settings used by the modem, a start- up password, and many other 
details. 


You can usually access a menu to view and reconfigure settings related to the BIO S by pres- 
ing a key while the computer is starting. To find out which key, watch the screen during 
gart-up for a message similar to “Press D el for Setup.” You then have a few seconds during 
the system start-up to press the specified key, at which point the computer will display the 
BIO S configuration menus rather than starting the operating sytem.You will see example 
BIO S configuration menus later in this chapter. 


The hard disk is a magnetic storage space for data, such as the operating system and data 
files that you create. You can think of magnetic storage as being like the stripe on the back 
of a credit card, except that a hard dix in atypical new computer holds from 3 billion to 
10 billion characters (3 GB to 10 GB of data). H ard disk storage is not permanent— you can 
make changes to information on the hard disk— but it is also not volatile, meaning that stor- 
age on the hard dix remains intact when the computer is turned off.When you turn on 
your computer, the BIO S loads information from the hard dix into RAM for regular oper- 
ations W hen the computer is switched off, the information in RAM is discarded, but the 
data on the hard disk remains, ready to be reloaded the next time the computer is turned 
on.Table 2-1 highlights the differences between RAM,ROM (where the BIOS is stored), 
and the hard disk. 


Table 2-1 Computer Storage Components 
Permanent (cannot be changed Volatile (disappears when the 
by a computer user) power is tumed off) 


Component 


RAM No 
ROM Yes No 
Hard disk space No No 


A computer can have multiple hard disks. Each one is considered a separate device. In an 
Operating system like Windows, two disk drives would be called C: and D:. The naming 
scheme is different in Linux, as you will see in Chapter 3. 


Windows 98, Windows 2000, and Windows NT, unless otherwise noted. 


When you see a reference to Windows in this chapter, the reference applies to Windows 95, 


Device Communications 


M any computer devices communicate with the microprocessor and software programs via 
interrupt requests. An interrupt request, or IR Q, isa numbered channel of communica- 
tion through which a device can ask the operating system to perform a specific action.A PC 
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has a limited number of IR Qs ranging from 0 to 15.To configure some devices, such as 
Ethernet networking cards, you may have to Know the IR Q that the device uses by default, 
or you may have to change the IR Q that it uses Later in this chapter you will learn how to 
determine the IR Q used by a device 


O nce a device sendsan IR Q sgnal to the microprocessor, the device and the CPU can com- 
municate data and status information between them.T his is done usng two methods direct 
memory access and memory-mapped input/ output. 


A direct memory access (DMA) channel allows a device to read and write directly to 
the computer's R AM , without going through the microprocessor first. DM A allows a device 
such as a sound card to read and write information to memory much more quickly than if 
the microprocessor were involved in each data transaction. 


N ot all devices use D M A, however. M o use memory-mapped input/ output (memory- 
mapped 1/0 )— a technique that assigns a range of memory addresses in the computer as a 
place for a device to send and receive data. Essentially, this kind of memory works like a pog 
office box. The device places data in a specific memory location; then software programs 
retrieve the data from that memory location and place new data there. The device then 
retrieves the data placed by the software For a device to use memory-mapped I/O, it mug 
have a memory address assigned to it. M ost devices can use several different addresses, so you 
can configure your computer to avoid a conflict between two devices that try to use the 
same address. T he memory addresses used by a device for memory-mapped I/O are referred 
to asthe I/O ports for the device. Some devices, such as sound cards, require both a DM A 
channel and an 1/0 port, but this is unusual. 


To refer to an I/O port you use a computer memory address. T hese addresses use a differ- 
ent numbering system because of the way bytes store information. You may have heard of 
binary numbers, in which everything is represented by zeros and ones. Another commonly 
used system is called hexadecimal. Hexadecimal numbering is a base- 16 counting system. 
It uses the letters A through F (usually capitalized) to count the numbers 10 through 15. 
U sing hexadecimal (often called hex) numbers is strange at first.T he important point is that 
when you encounter strange numbers that contain letters, be assured that they are smply 
hexadecimal numbers. Be certain to write them down and enter them in Linux using the 
format that you see them in, including all the letters. 


H exadecimal numbers are often written with a prefix of Ox to identify them as base-16 
numbers For example, you might see the number 0x220 used as an I/O port address. T he 
Ox indicates that this is a hexadecimal number.You don’t need to convert it to normal (dec- 
imal, or base- 10) numbers. Jug use it in Linux as it’s written. 


The range of IRQ numbers from 0 to 15 can all be represented by a single hexadecimal 


digit. The possible IRQ numbers in hex are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B,C, D, E, F. 
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Hard Disk Devices 


T he hard disk in a computer mug communicate with the microprocessor using an electronic 
interface that controls how data is sent and received. Two interfaces are used for hard disks 
in PCS IDE (integrated drive electronics) and SCSI (small computer systems interface). 


IDE is a low-cost, easy-to- manage interface used by most new computers to connect hard 
disks and CD-ROMsto the CPU. Standard new PCs always include one IDE hard dixk.An 
IDE controller card is a device that handles communication between the hard dik and the 
microprocessor. (Sometimes the IDE controller is integrated into the sytem board rather 
than being a separate expansion card.) To use an IDE controller card to connect to the CPU, 
the hard dis must be compatible with the IDE interface. You will hear such hard disks 
referred to asIDE hard disks Each IDE controller can be connected to two hard disks. M any 
computers come with two IDE controllers.T he second IDE controller is used to commu- 
nicate with aCD-ROM drive Figure 2-1 shows how two IDE controllers, each with a sep- 
arate cable, can be connected to hard disk and CD-ROM devices. 


First hard disk 


i © Second hard disk 


al First ID 


E : 
7 Second IDE CDROM 


m 
x — Free connector 


Figure 2-1 Hard disk and CD-ROM devices on multiple IDE interfaces 


SCSI is a high-performance interface usd by many types of devices to connect to a com- 
puter. SCSI is much faster than IDE, meaning that the flow of data between a hard dix or 
other device and the CPU ismuch more rapid. But SC SI devices are also much more expen- 
sve than IDE devices.As with IDE, a SCSI controller card provides the connection between 
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SC SI-compatible devices and the CPU of the computer. A single SCSI controller card can 
connect up to eight devices, each linked by a cable, as illustrated in Figure 2-2. 


CD-ROM 


Tape drive 


Second hard disk if ones 


SCSI controller 


Figure 2-2 Multiple SCSI devices are linked together by cables 


Supported Linux Hardware 


Linux workswith thousands of different hardware devices, from very old proprietary CD-ROM 
drives to the latest high-speed networking cards. But not all devices work with Linux. For 
example, Linux cannot accommodate the W inM odem devices included with some new PCs. 


You are likely to have trouble using Linux with very recently released hardware (such asa 
brand-new video card with many new features) and with very old equipment that uses stan- 
dards that have since been discarded. The more information you have about the device in 
question, the more likely you can configure Linux to us the device, even if complete sup- 
port for all of the device's features is not available. 


Before installing Linux, you may want to check the Web ste of your Linux vendor. T he Web 
ste may include a list of all supported hardware for that distribution. T he hardware supported 
by all distributions is basically identical, so you can review the hardware compatibility list from 
any ste as a darting place (for example vist http:// www.alderasystens com/ support/ hardware ). 
Different versons of the Linux kernel, however, support slightly different hardware. 


Understanding Networking 


M any Linux systems are connected to networks % that they can communicate and share 
resources with other users connected to the network. In order to configure networking on 
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Linux, you will need some configuration information, as described later in this chapter. A 
basic knowledge of networking concepts will help you understand how to use that config- 
uration information. 


To communicate with each other effectively, computer systems use a protocol, which is an 
organized pattern of sgnals or words Linux networking involves many different protocols. 
One protocol provides basic communication between network adapters Another lets Web 
browsers communicate with Web servers. Altogether, Linux supports dozens of networking 
protocols, each one designed for a different purpose. Some of the most important protocols 
are discussed in the following sections. 


IP Networking 


The mos important protocol in relation to Linux networking is called the Internet 
Protocol, or IP. IP is a networking protocol used to send packets of information across a 
network connection. IP is the bass on which mos Linux networking is built. In order to 
use IP networking, each computer on the network must be assigned an identifying number, 
called an IP address Each packet of data sent across the network includes two IP addresses: 
an address to identify the computer that the packet is coming from and one to identify the 
computer that the packet is going to. 


IP addresses consist of four numbers, each separated by a period. For example, 207.29.12.1 
is an IP address; s is 192.168.100.15. Each of the four numbers can be a value from 0 to 
255.1P addresses are used all over the world, % to avoid the confusion that arises from dupli- 
cate IP addresses, you must use an IP address that has been assigned to the computer on 
which you install Linux.You may have to do some checking to find out what authority 
assgns the IP address for your computer. For instance, your Internet Service Provider (ISP) 
may have assigned a range of numbers to your system administrator, who would in turn 
assign a number to your computer as needed. 


All of the IP addresses on a angle network are related; for example, their first three numbers 
may be the same. Several special IP addresses are associated with setting up Linux networking 
go that packets can be passed around the network. T hese special IP addresses are listed here: 


= A network mask tells the networking system in Linux how to identify IP num- 
bers that are part of the local network, as opposed to IP numbers that are assigned 
to computers outside the local network. 


a A broadcast address identifies a special IP address that will send a packet of data 
to all computers on the local network. 


= A gateway address identifies the computer that can send packets of data outside 
the local network, to the Internet or to other networks in an organization. 


A good Linux installation program can calculate some of the different IP addresses just 
described using the IP address of your computer. Still, your system administrator will prob- 
ably give you each of the IP addresses needed for your computer and network. 


Some networks us a pecial protocol desgned to avoid the need to set up and track IP 
addresses on a network.T his protocol, called the Dynamic H ost Configuration Protocol 
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(DHCP), allows a computer to obtain an IP address dynamically from a network server at 
the time the computer is turned on.T his can make it much easier for the system adminis- 
trator to manage networking on a large sytem. A range of IP addresses and all the special 
addresses for the network are stored on a central server. Each computer is then configured 
to look for the DHCP server when it boots. 


R ather than specifying an IP address, you may choose to us DHCP as you install Linux, 
depending on the configuration of your local network. You cannot use DHCP unless a 
DHCP server has been configured on your network. In addition, not all types of network 
services are well served by a computer that uses DH CP. For example, if you want to create 
aWeb server on your Linux system, you should use an assigned IP address rather than rely- 
ingon DHCP. 


Domain Names and Hostnames 


Trangnitting data across a network would be difficult if you had to remember the IP address 
for every computer you wanted to acces To amplify matters, you can make use of a system of 
human-readable names for computers and networks. Each of these namesis mapped to (is asso- 
ciated with) a specific IP address As described in the next section, a special network server does 
the work of trandating computer and network names into IP addresses, and vice versa. 


A name assigned to a network is called a domain name. (Domain names are actually more 
all-encompassing than this definition implies but equating a domain to a network is generally 
correct.) Some examples of domain names are @mpag.com, linux.org, and nasa.gov. Domain 
names within a large organization may be longer than this For example, within C ompaq, you 
may find domains called marketing a@mpag.com, sales ompaq.œm, and research. ompaq.am. T he 
domain name is not limited to two words, but the ending portion of the domain name will 
always be one of the standard top-level (most generalized) domain names. Table 2-2 shows a 
few of the top-level domain names you are likely to see. N ot all of the top-level domain names 
are listed, because each nation has a separate top-level domain name. 


Table 2-2 Top-Level Domain Names 


Description 


Commercial/ business entities 

Noncommercial organizations 

Organizations whose work relates to the Internet 

Educational institutions, usually colleges and universities in the United States 
U.S. government organizations 

U.S. military organizations 


Generalized top-level domain for networks in the United States; used mostly 
for local governments and schools 


Top-level domain of Germany (Deutschland) 
Top-level domain of the United Kingdom 
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Each computer in a domain is assigned a name. C omputers involved in networking are often 

called hosts so the name of a computer on the network is referred to asthe computer's host- 

name. T he hostname is a Sngle word used to name a computer.Your sytem administrator 27] 
may let you choose a hostname, or may assign one, such as lab13, or training01. 


T he hostname is combined with the domain name to create a fully qualified domain name 
(FQDN).An example of an FQDN would be labl3.myschool.edu. U sing the longer domain 
names given previoudy as examples a sample FQDN might be tam research. ompaq. œm. Web 
page addresses take the form of FQ DN s For example, theWeb address www. ibm.œm consis 
of ahostname (www) and a domain name (ibm.com). H ow can you tell that this is not smply 
a long domain name? By using aWeb browser to successfully access a Sngle sytem using 
that FQ DN. (You can't tell by looking at the name) In theory, IBM could have a domain 
named www.ibm.com.A host in that domain with a hostname such as florida would yield a 
FQDN of florida. www.ibm.com. 


Domain Name Service (DNS) 


The Domain Name Service (DNS) is the special network service devoted to the tak of 
mapping human-readable domain names and hostnames to the IP addresses of specific net- 
works and computers DNS server is the computer that actually performs this conversion. 
T he process works like this W hen you enter the address www.ibm.com in aWeb browser, the 
browser mug send a network packet to a DNS server axing for the IP address of 
www. ibm. œm. O nce that address is returned by the DN S server, theWeb browser can establish 
a connection to the IBM Web server usng the IP address (204.146.80.99 in this case). 


Generally, you mus provide the IP address of a DN S server as you configure Linux networking 
æ% that domain names and FQ DN scan be converted to IP addresses. If you work on a mall net- 
work that is not connected to the Internet, you can use a list of hostnames and IP addresses on 
your Linux system rather than a DN S server. M os networks employ a DN S server, however. 


Creating a Shared System 


Installing Linux on a system that already contains another operating sytem, such asW indows 98, 
allows you to experiment with Linux and take advantage of its features while relying on 
another operating system to support other needs, such as running applications that are not 
available for Linux. A shared system, also called a dual-boot system, is one that allows you 
to choose which operating system to start each time you boot (turn on) your computer.Y ou 
can actually have numerous operating systems installed on one computer, not jug two.T he 
name dual-boot is commonly used to refer to any sytem with more than one operating sys- 
tem installed. 


A program called a boot manager lets you select an operating system each time you boot 
the computer. LILO (Linux Loader) is the boot manager included with Linux. You can 
also use other commercial boot manager programs such as Sytem Commander or 
BootM agic. Installing the LILO boot manager is part of every Linux installation, as you will 
learn in Chapter 3. 
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To create a dual-boot sytem, you must decide where on the computer's hard disks each 
Operating system will reside. Two basc options are available: 


m Store each operating sytem on a separate hard dix. 
m Store multiple operating systems on the same hard dix. 


The first option, using a different hard disk for each operating system, is preferable because 
all data from the different operating sytems remains separate and installation is ampler. O f 
course, not many computer systems come with multiple hard disks, so this chapter focuses 
on how to store multiple operating systems on the same hard dix. 


To us multiple operating systems on a sngle hard disk, you must decide how much space 
you will need for each operating system. T he first operating sytem installed on the com- 
puter (often a version of Windows) probably takes up a lot of space already.You can deter- 
mine the amount of hard disk space used on aW indows system as follows: 


1. Double-click the My Computer icon on the W indows D exktop. 


2. Right-click the icon for the hard disk. (T his will normally have a name, followed 
by (C:), to indicate that it is drive C:.) A shortcut menu opens. 


3. Click Properties. T he Properties dialog box opens. 


4. View the information on the General tab of the Properties dialog box, which is 
shown in Figure 2-3.T his window shows the amount of used space and free 
space, as well as other information that will be covered later in this chapter. 


Micron (C:) Properties 2) x| 


General | Toots | Sharing | Compression | 


— ie 
Type: Local Disk 
File system: FAT 
IB Used space: 1,828,880,384 bytes 1.70GB 
[> Free space: 317,587,456 bytes 302MB 
Capacity: 2,146,467,840 bytes 1.99GB 


Drive C Disk Cleanup... | 


Figure 2-3 Hard disk information in the Windows Properties dialog box 


5. Click Cancel to close the Properties dialog box. 
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Once you know how much gace is available on the hard dik where W indows is stored, 
you can consider how much of the available free pace you could use for your Linux oper- 
ating system. 


Aswith other operating systems, the exact components you need to install depend on what 
you intend to do with Linux.T he more components you add, the more space you need on 
the hard disk. Each Linux distribution offers different standard installation options Some dis- 
tributions (such as R ed H at) let you select a D esktop system or a Server system; others (Such 
as Caldera O penLinux) let you choose aWeb Server, Desktop System, Business Server, or 
Development Workstation (for use in developing software). M any distributions (including 
SuSE, R ed Hat, and others) let you choose the exact software packages that you want to 
install. T his is more time-consuming than just selecting a designation such asWeb Server and 
letting the installation program choose what to install based on that selection.T he sizes of a 
few standard optionsthat you might see as you install different Linux distributions are hown 
in Table 2-3. 


Table 2-3 Typical Linux Installation Options 


Typical hard disk 
space required 


Type of installation Comments 


Minimal installation without | 40 MB A specialized Linux system can 
graphics support use as little as 1 MB, but such spe- 
cialized systems are not part of 
most Linux distributions. 
Standard installation 400 MB to 600 MB This generally includes a graphical 
system and numerous utilities. 
Web server 300 MB This includes all the networking 
utilities to run a Web server, but 
may not include graphical support. 
Development workstation 500 MB This allows you to develop Linux 
software. 
Full (everything included 1.5 GB to 4 GB, depending 
with the distribution) on how many CD-ROMs 
are included with the 
distribution 


If you don't want to make a lot of decisions, choos one of the installation types shown in 
Table 2-3. At the other end of the spectrum, you could specify each and every option, a 
time-consuming process As a compromise between these two options, you might consder a 
custom installation that lets you choose categories of packages For example, in R ed Hat 
Linux, you can choos a Custom installation option, then select packages from a list of 
about 20 categories. 


U se the guidelines in Table 2-3 along with any documentation you have for your Linux dis- 
tribution to determine how much ace you need in order to install Linux. 


38 


Chapter2 Planning Your System 


In addition to space for the operating system, you must consider how much hard disk space 
you will want to have available after installing Linux to hold documents and other files that 
you create as you work in Linux. Depending on what you will do with Linux, you might 
need a lot of space for database files, Web server documents, programs that you download, or 
graphics files that you create Add this amount to the amount of disk space for the operat- 
ing system itself. 


Don't let all the installation options presented so far confuse you. If you are jug starting out 
with Linux, try to have about 1 GB of hard disk space to install Linux and work with Linux 
programs.T his hould be sufficient to get you started. 


Graphical Systems 


Setting up the video hardware that provides a graphical interface for Linux is undoubtedly 
the most challenging part of Linux configuration. A few old standards for video hardware 
exist, and these are still useful in configuring Linux. N ewer video hardware uses proprietary 
technology that requires special software for each new product that becomes available. W hat's 
more, while video card vendors can be counted on to develop device drivers for M icrosoft 
W indows, few vendors provide software support for Linux.At the same time, the vendor may 
refuse to release technical information about the video card, making it very difficult for 
Linux developers to provide their own support for the latest video cards. 


On a postive note, when technical information is available, the graphical system in Linux 
can make full use of the features of all video hardware, without being restricted to the small 
number of standard modes that the vendor’sW indows software supports. 


T he graphical environment in Linux is provided by the X Window System. Software from 
the X Free86 Project (another free software project) adds the X Window System to Linux. 
You can also use commercial software to add the X Window System to Linux, but the 
X Free86 software is included with all distributions of Linux and will be the focus of the 
graphical installation described in Chapter 3. 


You can read about the two major commercial X products for Linux by visiting Xi 


Graphics at www.xig.com and M etroLink at www.metrolink.com. 


T heWeb page for the X Free86 Project contains a complete list of video cards supported by 
their software. N ew video cards are added regularly as new versions of X Free86 are released. 
Video card manufacturers are Sowly beginning to recognize the fact that having support in 
X Free86 software helpsto sell more video cards, and so they are becoming more open about 
providing technical information to the free software community. 
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In addition to knowing which video card your computer system uses, you might also be 
able to locate the name of the video chipset used.T his is helpful because sometimes when 
the video card model is not listed in the Linux configuration options, the chipset used on 
that card is listed. The chipset information can then be used to configure the graphical 
environment. 


Monitors and the Graphical System 


Because the X Window System is flexible enough to use all the features of a video card, it 
may be able to produce better graphics than your monitor can display. This can cause a 
newer, powerful video card to send agnals that damage older monitors. For example, if you 
have a video card that supports a high-resolution display of 1240 x 1024 pixels, but your 
monitor is not capable of displaying that resolution, the sgnal from the video card might 
damage the monitor. 


The solution to this potential problem is to configure Linux with the correct information 
about your monitor's capabilities. T hus, Linux will calculate what the monitor can support 
and block any agnals that the monitor cannot handle In the example just given, a suitable 
lower resolution mode would be selected to display graphics. 


T hree specifications identify a monitor's capabilities: 


a The number of screen redraws per second (called the refresh rate). T his number is 
expressed in hertz, or Hz. New monitors often have a range of refresh rates, such 
as 50 to 90. 


= The number of lines per second that can be redrawn.T his number is expressed in 
kilohertz, or KHz. 


m The clock speed of the monitor's electronics, which determines indirectly how 
many colors the monitor can support. T his number is expressed in megahertz, 
or MHz. 


W hen ingalling most Linux distributions, you will be asked for the first of these numbers, 
the Hz value 
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CREATING A SYSTEM INVENTORY 


Before you start installing Linux, you should gather all the information about your hardware 
that you might need to complete the installation. Table 2-4 lists the information you may 
need, with example values for each and a blank column where you can fill in your values. 
T he following sections explain how to locate the necessary information. 


to install Linux. The latest Linux installation programs attempt to make installation as 
easy as possible, automatically detecting many hardware components. This is especially 
true for newer computers with standard equipment such as IDE hard disks. Nevertheless, 
the information in Table 2-4 can be valuable after you have installed Linux and need to 
update configurations for the LILO boot manager, the graphical system, or other parts 
of the Linux operating system. 


Although the information in Table 2-4 is useful, it may not be strictly necessary in order 


Table 2-4 Useful Hardware Information for Installing Linux 


Sample value 


Hardware information 


Your system 


Amount of RAM 64 MB 

Hard disk interface type IDE 

Hard disk size 4.3 GB 

Serial port used by modem COM 1 (first serial port) 
IRQ used by modem 4 

Printer port LPT1 (first parallel port) 
CD-ROM interface type IDE 

Type of mouse Microsoft serial 

Port used by mouse COM 2 (second serial port) 
M onitor make and model NEC Multisync C400 

M onitor scan rate range 50-90 

Video card make and model Starfighter AGP 

Video card chipset Intel i740 

Amount of video RAM 8MB 

SCSI card make and model (if you Adaptec AIC-7850 
have one in your system) 

Network adapter make and model 3Com Fast Etherlink XL 10/100 
The IRQ used by the network adapter | 11 

Sound card make and model SoundBlaster 

The IRQ, DMA channel, and memory | 10, 3, 220 

addresses used by the sound card 


In addition to information about your hardware, you may need to find the networking infor- 
mation listed in Table 2-5. 
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Table 2-5 Information Needed to Set Up Linux Networking 


Network information 


Sample value Your system 


Domain name xmission.com 
Hostname brighton 

DHCP server address 207.49.12.1 
Static IP address 192.168.100.13 
Network mask 255.255.255.0 
Broadcast address 192.168.100.255 
Gateway address 192.168.100.1 
DNS server address 192.168.100.1 
Secondary DNS server address 207.29.12.2 


Installations that use a network connection to access the installation data may also require 
that you provide the information in Table 2-6. 


Table 2-6 Information Needed for a Networked Installation 


Network installation information Sample value Your system 


NFS or SMB server IP address 192.168.100.4 


Path to the installation files on /mnt/cdrom 
the remote server 


You can get the information described in these tables from a variety of sources. It’s probably 
easiet to ask a technician or system administrator who is familiar with the hardware you are 
working on. H owever, if you employ the methods described in the following sections, you 
will learn more about how your system functions and be better prepared to become a sys 
tem administrator yourself. 


Finding the M anuals 


N early every computer system includes some type of printed manual that describes how to 
get up and use the system. U nfortunately, this documentation is usually filed in some forgot- 
ten corner minutes after the system is up and running. Although manuals seem to be getting 
smaller every year, yours probably contains at least a few key specifications for your system. 
Locate your computer's manual and do the following: 


m Look in the index under the name of the hardware component you want to 
learn more about. 


a Check theTable of Contents for a Specifications or aTroubleshooting section. 


m Review the first few pages of the section about setting up the sytem, which may 
contain details about the hardware. 
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M og computers come with separate manuals for each component; each of these manuals is 
provided by a different manufacturer. (Sometimes these manuals are tucked inside a deeve 
with aCD-ROM full of software for the device.) Look for separate manuals on the follow- 
ing items: 

= Main system (the CPU) 

= Monitor 

=» Mouse 

a Video card 

=» Modem 

a CD-ROM drive 


If you can’t locate the printed manuals, try going online. Vist the Web site for the manufac- 
turer of your computer. Search under Products, Technical Support, or a related topic. Locating 
technical information on ahugeWeb Ste can be time-consuming, but this information is gen- 
erally free. A sample Web page showing the specifications for a Toshiba laptop is shown in 
Figure 2-4. 


XY Toshiba U.S.A. - Netscape 


File Edit View Go Communicator Help 


TOSHIBA . usA. 


Home Products | Buy Support (Solutions | Contact | Education/Gov't | News 


Detailed Specs ~ Choose a Different Series 


Satellite 2595 Downloads 
Satellite 2595 Support Bulletins 


Processor 


Processor Options Intel® Celeron™ processor, 400Mhz (1.6v) 
Integrated Co-Processor Yes 

Process Cache(L1) Capacity 32KB: (16KB code; 16KB data) 

LEVEL2 (L2) Cache ‘Yes: 128KB Integrated into CPU 
Data/Address Bus Width 64bit/32bit 

Local Bus Clock Speed 66 MHz 


© 1999 Toshiba America System Architecture 
formation Systems, Inc. 


Terms of A Zl 
B [Document Done ES m se te 
Astan| | E & 9 A || Eoin [fF Toshi. FBAdvocis | Kvaro =| C Control. | 58 9:20PM 


Figure 2-4 A sample Web-based specifications sheet 


Reviewing BIOS Settings 


Sometimes you can find information that is not evident in the printed or online documen- 
tation by reviewing the BIO S of the computer itself. Different systems use various methods 
of accessing the BIOS configuration menus, where you can learn about system status and 
devices An on-screen message normally explains how to enter the Setup or BIO S informa 
tion screen when you first boot the computer. Depending on your system, you might be 
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asked to press F2, Del, Esc, or some other key to enter the BIO S menus. R eview the sytem 
documentation if you don’t see a message explaining how to enter the BIO S menus. 


Exact steps for exploring the BIO S menus cannot be given because each manufacturer may 
use a different interface for configuring the BIO S.A sample screen for BIOS configuration 


is shown in Figure 2-5. 


BIOS Setup Utility 


Advanced Security Power Boot Exit 


Item Specific Help 


Setup Warning 

Setting items on this menu to incorrect values 

May cause your system to malfunction Select options for the 
IDE controller and IDE 

Plug & Play O/S: [No] peripherals in your 

Reset Configuration Data: [No] system. 

Numlock: [on] 

> Peripheral Configuration 

> ĪDE Configuration 

> Floppy Options 

> DMI Event Logging 

> Video Configuration 

> Resource Configuration 


Fl Help \/ /\ Select item -/+ Change Values F9 Setup Defaults 
Esc Exit < > Select item Enter Select > Sub-Menu F10 Save and Exit 


Figure 2-5 BIOS configuration menus 


Keep the following points in mind as you examine the BIO S menus for hardware information: 


=» Some BIOS configurations include a number of options that are not relevant to 
installing Linux, such as how long to wait before entering a low-power mode and 
whether to include a power-on password.You can ignore these options and focus 
on locating the information in Table 2-4. 

= Different levels of information may be provided in different menus T he details in 
Table 2-4 are often in the Advanced portion of the BIOS configuration, because 
most users don’t need to know this information to use a system that is already up 
and running. 

a You can make minor changes to the settings in the BIO S and save them as you 
exit the BIOS setup utility. Don’t do this unless you have studied the system doc- 
umentation and are familiar with the features you are altering. Watch carefully as 
you exit the BIOS menus to make sure you do not accidentally choose a Save 
and Exit option. 

You may find any of the following pieces of information as you review your BIO S settings: 


=» Amount of RAM on the sytem. 


m Hard dix interface type and size. 
m Serial ports available on the sytem and the IR Q used by each one. 
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m IRQ numbers used by other devices that might conflict with devices such as a 
sound card or network adapter. (You usually can’t see the IR Q used by these 
devices in the BIOS menus) 


a The SCSI card make and model. 


W ithout accessing the BIO S, you can use a related method for locating sytem information: 
gmply watch the screen carefully as the system starts. M any devices, especially SC SI cards 
and video cards, print identification messages to the screen as they are initialized at sytem 
boot time. You may have to power the system off and on several times to read the messages, 
but you can often gain much useful information from these small “advertisements” that the 
card prints on screen. 


Studying Microsoft Windows 


If your computer is already running aW indows operating system, you have an advantage in 
preparing for installation: theW indows operating system has already collected all of the hard- 
ware configuration information for you. Before installing Linux, you can start your computer 
in Windows and write down all the configuration information you'll need to use when 
installing Linux. 


Device information in W indowsis available from the W indows C ontrol Panel, which you can 
view by clicking Start, pointing to Settings, and then double-clicking Control Panel. You can 
also double-click the M y Computer icon on the D exxtop, and then double-click the Control 
Panel icon.T heW indowsC ontrol Panel (in large icon view) is shown in Figure 2-6.T he icons 
on each Windows system vary dightly based on the hardware and software that you have 
installed; so your screen may vary slightly from the figure. 
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| File Edt View Go Favorites Help | 


Undo 


Delete Properties 
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z 
Back Forward Cut Copy Paste Views 
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neee olar Son Display Find Fast Fonts Intemet Keyboard Mail 


Game 
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Modems Mouse Multimedia Network, Passwords 


Power 
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a E 9 #7 sa 

luickTime QuickTime 32 RealPlayerG2 Regional SoundFusion Sounds System 
ettings (tm) 

$ € 

elephony Users 
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Figure 2-6 The Windows Control Panel 
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You can view device information in the Control Panel by double-clicking the System icon. 
Within the System Properties dialog box, the D evice M anager tab howsa lig of all the device 
categories on your system, such as disk drives, network adapters, and monitors When you 
click the plus sgn (+) to the left of an item, a more detailed lit of information appears for 
that item. Figure 2-7 shows the D evice M anager tab with several of the subsections opened 
for amore detailed view. As with the Control Panel, the information in this figure will differ 
gightly from what you see because different computer systems have different devices installed. 


System Properties _2| xi 


General Device Manager | Hardware Profiles | Performance | 


@ View devices by type © View devices by connection 


=) Intel 823714B/EB PCI Bus Master IDE Controller 
& Primary IDE controller (dual fifo) 
& Secondary IDE controller (dual fifo) 
H-È Keyboard 
ZD Modem 
m) Monitors 
T Mouse 
A PS/2 Compatible Mouse Port 
=) Network adapters 
E 3Com Fast EtherLink XL 10/100Mb TX Ethernet NIC (3C9 
Eğ Dial-Up Adapter 
fl Y Ports (COM & LPT) 
© SCSI controllers 
& Adaptec AIC-7850 PCI SCSI Controller 


Tf) 


Ej A Sound, video and game controllers 
O M AR ERT POP EA 


Figure 2-7 The Device M anager tab in the System Properties dialog box 


In the list of devices, you may be able to e the manufacturer and model name for the device 
used on your system. Figure 2-7 hows a 3COM Fast Etherlink XL device as a network 
adapter and an Adaptec AIC - 7850 asa SCSI controller.You can research additional informa- 
tion about your system's hardware by selecting a hardware device and choosing the Properties 
button at the bottom of the dialog box. (You can also double-click on any item in the lis.) A 
separate dialog box will then appear for that device. M ost of these device- specific dialog boxes 
include a tab labeled R esources. 


The R esources tab for many devices hows the interrupt request number, the DM A channel, 
and the I/O port used by the device (labeled Input/ O utput R ange in the dialog box). You 
can copy all of the information that you feel will be useful (based on what you have read so 
far) in setting up the Linux system. N ot all of the information is necessary. For example, the 
keyboard device lits an IR Q and an input/output range, but the keyboard is automatically 
configured in Linux, so you won't need that information. R efer to Table 2-4 to review the 
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hardware information you may need. Figure 2-8 shows a sample R esources tab for a device in 
the Device M anager. 


3Com Fast EtherLink XL 10/100Mb TX Ethernet NIC (... RA ES 


General | Driver Resources | 


Bh 3Com Fast EtherLink XL 10/100Mb TX Ethernet NIC 
fe (3C905B-Tx] 

The resources this device is using do not match any of its known 

configurations. To assign resources manually for this device, 

click Set Configuration Manually. 


Resource type Setting 
Interrupt Request 11 
Memory Range F4102000 - F410207F 
Input/Output Range 1400 -147F 


Set Configuration Manually | 


Conflicting device list: 


No conflicts. a 


Figure 2-8 The Resources tab in the Properties dialog box of a selected device 


You can also use W indows to find details about your networking configuration. Because a 
computer cannot run both Windows and Linux at the same time, you can normally use the 
same networking information for Linux that you use for Windows. 


Within theW indowsC ontrol Panel, the N etwork icon leads to information about how net- 
working is set up in W indowsT he Identification tab in the N etwork dialog box includes a 
Computer name field with a name for your sytem.T his name is associated with W indows 
networking, but you may want to use this as your hostname when you install Linux.Ask your 
system administrator for advice. 


The Configuration tab of the N etwork dialog lists many different Windows networking 
components. O ne item is labeled T C P/ IP, followed by the name of your networking device 
(this is usually an Ethernet networking adapter). Figure 2-9 shows a N etwork dialog box 
with theT CP/IP item selected. 
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Network 2) x! 
Configuration | Identification | Access Control | 
The following network components are installed: 27] 


E| File and printer sharing for Microsoft Networks 
MI Service for NetWare Directory Services v 
> 
7 } Remove | Properties | 
Primary Network Logon: 
| Client for NetWare Networks ha | 
File and Print Sharing... | 

Description 

TCP/IP is the protocol you use to connect to the Internet and 

wide-area networks. 


Figure 2-9 The Network dialog box in Windows 


With the TCP/IP item selected, click the Properties button. This opens the TCP/IP 
Properties dialog box. In this dialog box you can collect the following information: 


m On the IP Address tab, you see the IP Address field and the Subnet M ask field 
(which refers to the N etwork M ax field as described previoudy).T he O btain IP 
address automatically item indicates that the Windows system uses DH CP. If this 
option is selected in Windows, you can try to select DHCP as you install Linux. 


a On the Gateway tab, the first item in the section, labeled Installed gateways provides 
the IP address that you should use as the gateway address when installing Linux. 


=» On the DNS Configuration tab, the DN S Server Search O rder list contains at least 
one IP address. If multiple addresses are shown, you should make note of them all. 
The Host and Domain names above the DN S Server Search O rder list are the 
hostname and domain name used for W indows networking. U nless directed other- 
wise, you ould use these as the hostname and domain name when you install 
Linux. If the Disable DN S option is selected, the information in this dialog box 
may not be valid, or it may not be shown as described. In this case, ak your sytem 
administrator or ISP for the DN S-related information mentioned here. 
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Figure 2-10 shows the DNS Configuration tab in the TCP/IP Properties dialog box. The 
values Shown differ on each system, based on the domain name and DN S servers used for 
each network. 


TCP/IP Properties |2| x| 


Bindings | Advanced | Netplos |] 
DNS Configuration | Gateway | WINS Configuration | IP Address | 


; 
Host: [sundance Domain: frmission.com 


DNS Server Search Order —________________ 
—— — 
192.168.100.3 Bencve | 


Domain Suffix Search Order 


| Add 


| Remove | 


Cancel | 


Figure 2-10 The DNS Configuration tab in the TCP/IP Properties dialog box 


ton. This prevents you from accidentally altering your Windows settings and 


Exit all of the Windows dialog boxes described here by choosing the Cancel but- 
Caution | causing problems with your hardware or networking configurations. 


Asking Networking Q uestions 


The only way to obtain some network settings is to ak the person (or organization) who 
assigns that setting. For instance, you cannot amply choose a network address, nor is the net- 
work address of your gateway or other servers something that you can guess.To get most of 
the networking information listed in Table 2-5 and Table 2-6, you will need to ask the 
authority who originally set up your network connection— that is, you need to consult 
either your system administrator or | SP. 


In some cases, you will be allowed to select ahostname for your Linux installation.You can 
choose any brief name that you want for the hostname. System administrators often use a 
pattern of names for setting up multiple computers, such as the names of pets, cities, or some- 
thing smilar.T he names are arbitrary, but you must provide the name to the person who 
manages the name server on your network so that email and other services can be directed 
to your computer. 
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PREPARING YOUR HARD DISK 


You must install Linux in a dedicated partition on the hard disk.A partition isa distinct area 
of ahard disk that has been prepared to store a particular type of data. For example, a com- 
puter that only containsW indows has one partition on its hard disk.T hat partition is marked 
as containing Windows data. To install Linux you must prepare another partition that is 
marked as containing Linux data. You must create a Linux partition whether you plan to 
establish a dual- boot system or install only Linux on the computer. 


You can think of a partition as an empty space on the disk with a label attached to it. Before 
a partition can hold information, it mug be formatted with a particular file system type.T he 
term file system refers to the arrangement of information on a device such as a hard disk. 
T he organization usually takes the form of files and directories In theory, you could create a 
partition that was marked as holding acertain file system type, then format that partition with 
a different file system type than the partition specified. In practice, however, the operating sys- 
tem prevents this sort of mistake. 


Figure 2-11 shows how two partitions might be arranged on a hard disk, with marks indicat- 
ing the file system type and a file system format indde each partition. T he default file sytem 
type for Linux is called ext2 (extended file system verson 2).T he default file sytem type for 
W indows 98 systems is called FAT 32 (32-bit File Allocation Table). W indows NT usss a file 
sytem called NTFS (NT file sytem). 


Formated file system data 


Partition boundaries 


Figure 2-11 Partitions and file systems on a hard disk 


Among all of the partitions on a hard disk, one can be marked as the active partition, or the 
bootable partition. The active partition is the one that the BIOS assumes contains the 
Operating sytem to be started.T he BIO S always attempts to start the boot manager program 
located at the beginning of the active partition. 


In Chapter 3 you will learn in detail about the tools you can use to create Linux partitions. 
To use these tools, you must have free space available on your hard disk. For computers that 
will be dual-boot sytems, you must prepare the free space for Linux before you start the 
Linux installation. For computer systems that will have only Linux installed, the partitions 
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can be created during the installation. T he information in the following sections will help 
you understand how to use the partitioning tools discussed in Chapter 3 and how to create 
free space on aW indows partition. 


Booting the System 


When you turn on a computer, the BIOS initializes the devices on the system, then starts 
the boot manager located on a mall area of the first hard dix called the Master Boot 
Record, or M BR .T he M BR contains a small program that decides how to start an operat- 
ing system. Normally, the M BR passes control of the computer to the boot record of the 
active partition.T he boot record is a mall area on each partition that contains a boot man- 
ager program for launching the operating system on that partition. For partitions containing 
Linux, the boot record contains a copy of the LILO boot manager. 


T he boot manager can include instructions to pass control to other partitions, such as a par- 
tition containing aW indows operating sytem. T his creates a dual- boot sytem in which you 
choose which operating system to start each time you turn on the computer. 


Figure 2-12 shows how a hard disk is arranged to include an MBR and a boot record on 
multiple partitions, with one partition being marked as active. Sometimes the boot record is 
called the boot sector, or the root sector, of the partition. 


Partitions 


Entire hard disk 


Boot record 
MBR 


Figure 2-12 A hard disk with an M BR and boot records on each partition 
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Hard Disk Geometry 


T he operating system stored on a hard dik arranges information according to the file sys 
tem used. Each operating system has a default file system. But the hard dix itself is designed 
to store information according to the physical characteristics of the hard disk. Sometimes you 
need to know something about the disk drive layout to configure the sytem properly. 


A hard disk is composed of multiple flat platters that hold magnetic data T hese platters are 
tacked together, with small reading devices moving between the platters to read the data on 
each platter. Each concentric circle on a platter is called a track.W hen you format a hard disk, 
each track is divided into multiple sectors.A sector is a unit of data torage on a hard dix. 
Normally a sector contains 512 bytes. Sectors are often grouped together into larger units 
called clusters or blocks.A default hard disk block in Linux isa unit of hard disk space that 
contains 1024 bytes, or two sectors. Figure 2-13 shows a Single platter of a hard disk with 
the tracks, sectors, and blocks illustrated. 


Entire circle makes one track 


Two sectors = one block 


Figure 2-13 Tracks, blocks, and sectors on a hard disk platter 
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Taken together, all of the tracks at the same position on each platter are called a cylinder. Put 
another way, a cylinder is a set of tracks at the same location on all the platters of a hard 
dik. Figure 2-14 illustrates this concept. 


N ote Figures 2-13 and 2-14 are somewhat deceptive. Keep in mind that a hard disk often 
has over 1000 cylinders, or concentric tracks, on each platter.T hisisan important point. H ard 
disks with many cylinders can cause special installation problems for Linux because of limi- 
tations in the BIO S of many computers.T he next section explains this problem. 


Track 


Cylinder = all tracks in same position 


Figure 2-14 A cylinder on a hard disk 


Using Big Disks 


W hen installing Linux, the terms big disk or large disk refer to hard disks with more than 
1024 cylinders When you define partitions on your hard disk, you mug define them on 
cylinder boundaries. T hat is, you cannot define a sngle cylinder as being partly in one par- 
tition and partly in another partition. Because of a limitation in the BIOS programming in 
many computers, the M BR cannot send control to a partition that includes cylinder num- 
bers higher than 1024. The BIO S smply cannot handle larger numbers. 


For example, suppose you define the partitions on your hard dix like this: 


Windows: C ylinders 1- 700 
Linux: Cylinders 701-1400 


Even if you mark the Linux partition as the active partition, the BIOS cannot pass control 
to the boot manager stored on the Linux partition because some of the cylinder numbers 
that make up the partition are too large for the BIOS to address. To deal with this strange 
problem, you sometimes must define your Linux system to include two partitions. First you 
define one small partition using maller cylinder numbers; this partition can boot the oper- 
ating system.T hen you define a second, larger Linux partition that includes space on the hard 
disk beyond the 1024-cylinder boundary. Another operating system may reside in the space 
between the two Linux partitions For example: 


Linux start-up: C ylinders 1-200 
W indows: C ylinders 700-1200 
Linux: Cylinders 701-2000 
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The number of cylinders that you use for each partition depends on the amount of space 
you require for each operating system, but it also varies based on the total number of cylin- 
ders available on the hard disk. M ost Linux installation programs will help you overcome the 
so-called big disk problem as you install Linux. 


Swap Partitions 


The Linux operating system and the files that you create in Linux are stored in a partition 
of type ext2. In addition to this partition, you must create a separate partition used as a swap 
partition for the Linux kernel’s virtual memory. Virtual memory is a special area of the 
hard disk that the operating system treats as if it were RAM, storing programs there tem- 
porarily when they are not being used.T he swap partition (also called swap space) is the 
designated area used as virtual memory by the Linux kernel. For example, you might start 
several programs in Linux, but if one of the programs is sitting idle and the RAM memory 
that the program uses is needed by another program, the Linux kernel will copy part of the 
program or its data to the swap partition. W hen the program is activated again, the program 
and data are moved back to RAM s they can continue operating. 


U sing a separate partition controlled by the Linux kernel allows the virtual memory feature 
to work very quickly, without interfering with other hard disk operations that read from or 
write to the ext2 file systtem.A swap partition is normally from 32 MB to 256 MB in sze, 
though it can be smaller or larger depending on how much hard dis space you have and 
how busy the Linux system will be Some Linux systems limit a swap partition to 128 MB. 


You create a swap partition just as you create a regular Linux partition. The partition is 
marked with an indicator that it will be used for Linux virtual memory. 


Preparing a Shared Hard Disk 


D ual- boot systems require that you either have a separate hard disk for Linux or that you use 
some of the hard disk space currently occupied by W indows to install Linux. If you choose 
the latter approach, you need to become familiar with FIPS— a program that lets you create 
two separate partitions from your existing W indows partition. During the Linux installation, 
you can delete the second, empty W indows partition and replace it with a Linux partition. 


Windows system by copying it to disks, tape, or to a network server. FIPS is con- 
sidered stable and safe, but altering hard disk partition information always puts 
your data at risk. 


| Before using the FIPS program, you should back up any important data on your 
Caution 


The FIPS program isaDOS program that is included with every Linux distribution, usually 
in a separate directory called utils, dostools, or something similar. Your Linux docu- 
mentation will tell you where it is located on the CD-ROM. In order to use FIPS, you mug 
first arrange all the data on theW indows partition so that it is together, leaving a contiguous 
area of free space at one end of the hard disk. In other words, you must defragment the 
W indows system. Defragmenting is a procedure that arranges each file in W indows 0 that 
the parts of the file are next to each other on the hard disk (as opposed to the parts of a file 
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being fragmented, or read across the hard disk).W hen you defragment aW indows system, 
all of the files are placed at the beginning of the hard disk. Figure 2-15 shows conceptually 
how aW indows partition is arranged before and after the defragmenting operation. 


Before defragmenting After defragmenting 


Figure 2-15 A Windows partition before and after defragmenting 


Windows 98 includes a utility for defragmenting your W indows partitions To defragment a 
Windows partition within Windows 98: 


1. Double-click the My Computer icon. 


2. Locate the hard disk on which you will later install Linux (this is normally C : in 
W indows). 


3. Right-click the icon for that hard disk.A shortcut menu appears. 
4. Click Properties. T he Properties dialog box for the selected hard drive opens. 


5. Click the Tools tab to display the options shown in Figure 2-16.T he last item 
on the Tools tab is the Defragment utility. 


Micron (C:) Properties 


Figure 2-16 The Tools tab for a Windows hard disk 
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6. Click the Defragment Now button.T he Defragmentation program runs on the 
selected hard disk.You see a progress indicator as the program works. 


7. Click Show Details in the progress indicator window to see how the Defrag- 
mentation program is rearranging data on the hard dix. Figure 2-17 shows the 
detailed screen as the program works. 


Reading drive information... 


nnnEE 
10% Complete 


start] | E Sy WY A || De vwlor| PRToshi.. | FBAdvo.. | EJMy Co.) EB Deta.. [RESO 9:27PM 


Figure 2-17 The Defragmentation details window 


8. When the program finishes, click Yes to exit. 


W ith the free space arranged on your W indows partition, you can run the FIPS program to 
glit the W indows partition into two pieces.To run FIPS, follow these steps: 

1. Obtain a floppy disk to use as a backup for your dik information. 

2. Obtain a second floppy disk to hold the FIPS program. 


3. Locate Fipsexe on the Linux installation CD (or among the Linux files that you 
have downloaded from the Internet).T he CD may contain several copies of 
FIPS.exe in differnet folders. U se any copy that you find. 


4. Copy Fips.exe to a floppy disk. 


5. Click the Start button in Windows, click Shut Down, then click Restart in 
MS-DOS mode After a moment, the DOS C:\ prompt appears. 


6. Start the FIPS program using the command FIPS preceded by the drive letter 
for your floppy drive (for example, A:\FIPS).The CD-ROM drive is normally 
not available within the DOS mode, which is why you copied the FIPS program 
to a floppy dix. 


7. R ead the messages on screen, and then press a key to continue. 
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8. Using the floppy disk mentioned in Step 1, back up your dix information by 
following the instructions on screen. (Keep this disk until you have finished 
installing Linux and made certain that you can start both Windows and Linux.) 


9. If you have multiple disk drives, select the one you want FIPS to alter. 


10. The partition table for the hard disk is displayed.You can review this information, 
but you don’t need to do anything about it. Press a key to continue. 


11. FIPS presents you with two numbers showing the size of the current Windows 
partition (on the left) and the dze of the new W indows partition (on the right). 
(Figure 2-18 shows a sample screen.) U se the U p and Down arrow keys to adjust 
the pace on each partition. Because you are changing the point at which the 
partition will be split in two, one number goes up as the other goes down.T he 
number on the right (hown in M B) should be large enough for your Linux par- 
tition and swap partition. 


-03 
Kono: tg 832 
Physical drive number ! 80 
Signature: 29h 
Checking boot sector «+. OK 
Checking FAT 
Searching for Fite space ... OK 


Do you want to mika a backup copy of your root and boot sector before 
proceeding (y/ 


Enter start cylinder for new partition (249 - 382): 


Use the cursor keys to choose the cylinder, <enter> to continue 


old partition cylinder New Partition 
1953 MB 249 1051.1 MB 


Figure 2-18 FIPS during the process of resizing the Windows partition 


needed for the data residing on that Windows partition. If the number on the left for the 
size of the original Windows partition will not go low enough to allow space for Linux 
when the second Windows partition is deleted, you have not effectively moved all the 
data to the front of the Windows partition. Or the Windows partition may simply be too 
full to store Linux on the same computer. 


FIPS will not allow you to reduce the original Windows partition to a smaller size than is 


12. Press Enter to accept your settings. 


13. The partition table is displayed again as it will appear when updated by FIPS. If 
you are comfortable with the szes shown, press C to confirm that you want to 
write this information to the hard disk.You can press Ctrl+C to exit FIPS with- 
out making any changes to your hard dix. 


14. R eboot your computer immediately so that the updated hard disk information is 
reread into your system. 
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After using FIPS, you should have a maller Windows partition containing the Windows 
Operating system and your Windows data; you also have a second Windows partition that 
contains no data. During the Linux installation you will use atool such as fdisk or the Dik 
Druid (discussed in C hapter 3) to delete this second, empty W indows partition and turn the 
resulting free pace on the hard dix into the Linux partition and Linux swap partition. 


In addition to FIPS, several commercial programs are available to help you prepare partitions 
for Linux.T he most popular is called PartitionM agic, from PowerQ ueg (www. powerquest. œm). 
PartitionM agic provides a graphical interface to create new partitions, and helps you back up 
data before altering the hard disk. H owever, PartitionM agic is commercial software that costs 
money. (T he C aldera O penLinux distribution includes a reduced version of PartitionM agic 
to help prepare aW indows system for a Linux installation.) 


CHAPTER SUMMARY 


o Many Linux installation programs are designed to detect a computer's hardware. 
H owever, an understanding of basic computer hardware terminology will help you 
install Linux more smoothly, because it also allows you to compile additional informa 
tion that may be needed to complete the Linux installation. 


o To use Linux networking, you must asagn an IP address to the system. Additional IP 
addresses give Linux the ability to work with other computers on the network and to 
convert domain names into IP addresses. 


o You can compile a system inventory by referring to the computer documentation, a 
vendor’sWeb ste, or by checking the settings in a copy of Windows that is already 
installed on the computer. N etworking information is asigned by a system administra- 
tor or ISP. 


o Before installing Linux, you must prepare the hard disk by creating partition that will 
hold the Linux file system.You also need to leave room for a swap partition. You can 
use the FIPS utility to create an empty W indows partition on a hard disk dedicated to 
W indows.You can then delete the empty partition and use the space for Linux. 


KEY TERMS 

active partition — T he partition that receives control from the BIO S when the system is 
turned on. 

BIOS (Basic Input/ Output System) — Information stored in ROM that provides 
instructions to the operating system for using the devices on a computer. 

block — A unit of hard dik space that contains 1024 bytes, or two sectors. 

boot manager — A program that lets you select an operating system to use each time 
you boot the computer. 

boot record — A small area on each partition that contains a program to launch the 
Operating system on that partition. 
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broadcast address — A special IP address that sends a packet of data to all computers on 
the local network. 

byte — Space within a computer system sufficient to tore one character. 

cylinder — A set of tracks at the same location on all the platters of a hard disk. 

defragmenting — A procedure that arranges each file in Windows % that the parts of 
the file are next to each other on the hard dix (as opposed to the parts of a file being 
fragmented, or spread across the hard disk). 

direct memory access (D MA) channel — A communication method within a com- 
puter that allows a device to read and write directly to the computer's R AM, without 
going through the microprocessor first. 

DNS server — A computer that uses the DNS protocol to convert from domain name 
and hostname to IP address. 

domain name — A name assigned to a network. 

Domain Name Service (DNS) — A protocol that maps human-readable domain names 
and hostnames to IP addresses that correspond to networks and individual computers. 
dual- boot system — A computer that allows a person to choose which operating system 

to gart each time the computer is booted (turned on). 

Dynamic Host Configuration Protocol (DHCP) — A protocol that allows a com- 
puter to obtain an IP address dynamically from a network server at the time the com- 
puter is turned on. 

ext2 — The default file system type for Linux. 

FAT 32 — The default file sytem type for Windows 98. 

file system — An organized arrangement of information on a device such asa hard disk. 

FIPS — A program that creates two separate partitions from an existing Windows partition. 

fully qualified domain name (FQDN) — The hostname of a computer and the 
domain name of the network to which the computer is attached. 

gateway address — The IP address of the computer on a local network that can send 
packets of data outsde that network. 

gigabyte (GB) — A measure of space on computers equal to 1024 megabytes, or roughly 
enough space to store 1 billion characters, 

hard disk — M agnetic storage space for data such as the operating system and data files. 

hexadecimal (hex) — A numbering system using base- 16. H ex uses 0 to 9, plus the let- 
tersA through F (usually capitalized) to count the numbers 10 through 15. 

host — A computer attached to a network. 

hostname — A single word used to name a computer. 

IDE — A low-cog, easy-to-manage interface used by mog new computers to connect 
hard disks and CD-ROM drives to the CPU. 


IDE controller — A computer hardware component used to communicate between an 
IDE-compatible hard disk or other IDE device and the microprocessor. 

interrupt request (IRQ) — A numbered channel of communication allowing a device 
to inform the system that some action needs to be taken for the device. 

I/O ports— Memory addresses used by a device for memory-mapped 1/0. 
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IP — A networking protocol used to send packets of information across a network 
connection. 

IP address — An identifying number assigned to a computer or device that uses IP to 27] 
communicate across a network. 

LILO (Linux Loader) — The boot manager included with Linux. 

Master Boot Record (MBR) — A small area of the first hard disk that contains a pro- 
gram to decide how to start an operating system. 

megabyte (MB) — A measure of space on computers equal to 1,048,576 bytes, or 
enough space to store roughly 1 million characters. 

memory-mapped input/ output (memory-mapped I/O) — A technique that 
assigns a range of memory addresses in a computer as a place for a device to send and 
receive data. 

network mask — A set of numbers that tells the networking system in Linux how to 
identify IP addresses that are part of the local network. 

NTFS — The default file sytem type for Windows N T. 

partition — A distinct area of a hard disk that has been prepared to store a particular type 
of data. 

protocol — An organized pattern of sgnals or words used to communicate efficiently. 

random access memory (RAM) — Volatile electronic storage within a computer. 

read-only memory (ROM) — N onvolatile electronic storage within a computer. U sed 
to store information about how the computer starts and how the devices in the com- 
puter are configured. 

SCSI — A high-performance interface used by many types of devices to connect to a 
computer. 

sector — A unit of data torage on a hard disk. N ormally a sector contains 512 bytes. 

swap partition (also called swap space) — A designated area on a hard dix used as 
virtual memory by the Linux kernel. 

tracks — The concentric circles on each platter of a hard dix. 

virtual memory — A feature of the Linux kernel that allows Linux to treat a special area 
of the hard disk as if it were RAM, oring programs there temporarily when they are 
not being used. 

X Free86 Project — A free software project that creates software to provide X Window 
System functionality to Linux. 


REVIEW QUESTIONS 
1. You can purchase computer systems with Linux preinstalled. True or False? 


2. Why is Linux sometimes conadered more difficult to install than other operating 
systems? 
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3. A byte is enough space to store: 
a. One character 
b. One hexadecimal digit 
c. One sector 
d. One megabyte 
4, When you see a value in gigabytes, it probably refers to: 
a. An IRQ number 
b. A monitor refresh rate 
c. Hard dik size 
d. RAM size 
5. Which of the following cannot be changed by a user? 
a. Magnetic data on a hard dix 
b. Electronic storage in RAM 
c. The configuration settings in the BIOS 
d. The BIOS gored in ROM 


6. The BIOS configuration settings can be accessed using a special menu system provided 
with most computers. True or False? 


7. Which of the following is not part of the configuration for mog devices on a computer? 
a IRQ 
b. FIPS 
c. 1/0 ports 
d. DMA channel 


8. The numbering system is often used to refer to information 
about computer hardware. 


a. hexadecimal 
b. MBR 
c. binary 
d. SCSI 
9. Which of the following is not a valid hexadecimal digit? 
a. E 


b. D 
c. A 
d. H 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Review Q uestions 


The interface is a high-cost, high- performance method of con- 


necting hard disks to a computer. 
a LILO 

b. SCSI 

c. IDE 

d. MBR 


An IP address conssts of four numbers from 0 to 999, each separated by a period. 


True or False? 


N ame four items of information about the network that are required to complete a 


Linux installation, and explain the purpose of each one. 

By usng DHCP, a Linux system can: 

a. Convert a domain name to an IP address 

b. Pass packets outside the local network to the Internet 

c. Send broadcast messages to all computers on the network 
d. Obtain an IP address from a network server 

An FQDN includes 

a. A hostname and an IP address 

b. A hostname and a domain name 

c. A domain name and an IP address 

d. The IP address provided by DHCP 

A DNS server provides the following service to computers on the network: 
a. It converts domain names to IP addresses. 

b. It provides IP addresses when a computer is turned on. 

c. It sends data packets to the Internet. 

d. It configures independent file systems on the hard dix. 

T he most important monitor specification to obtain before installing Linux is: 
a. R efresh rate (given in H 2) 

b. Scan rate (given in KH z) 

c. Cylinder count 

d. Frequency (given in M Hz) 


N ame four methods of obtaining sytem hardware specifications prior to 
installing Linux. 
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18. 


19. 
20. 


21. 


22. 


23. 
24. 


25. 


T heW indows can provide many hardware details about a 
computer. 


a. Search dialog box 
b. FIPS program 

c. Start menu 

d. Control Panel 


N etworking information is not included in any W indows dialog boxes. True or False? 
If you cannot find someone to asign an IP address to your computer, you can use any 


number temporarily. True or False? 

A file sytem resides within a: 

a. Partition 

b. Track 

c. Block 

d. Sector 

The BIOS has trouble booting Linux when: 

a. The boot record is on the active partition 

b. The Linux partition includes cylinder numbers beyond 1024 
c. The MBR refers to the active partition 

d. The IRQ of the BIOS is poorly chosen 

Briefly define the purpos of a swap partition in Linux. 


The FIPS program is used to split aW indows partition into two partitions True 
or False? 


W hen a file system is defragmented, the files are arranged so that: 
a. They are alphabetical in the directory structure. 

b. All parts of a file are next to each other on the hard disk. 

c. Compatible files are next to each other on the hard dix. 

d. Linux can easly use the files fromW indows. 
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HANDS-ON PROJECTS 


wf Project 2-1 
"neei In thisactivity you use theW indows Control Panel to find information about your hard disk. 
To complete this activity you need a computer with W indows installed. You can complete 
this activity as an exercise on aW indows computer even if you will not install Linux on the 
same computer later on. 


1. Double-click the My Computer icon on the Windows Dextop.T he M y Computer 
window opens. 


2. Double-click the Control Panel icon. 

3. Double-click the System icon in the Control Panel window.T he System Properties 
dialog box opens. 

4. Click the Device Manager tab. 


5. Locate the item in the Device M anager window list labeled Disk drives Click the + to 
the left of the Dix drives label. Can you identify the interface used by the dix drives 
on your system based on what you see here? Does this dialog box appear to provide 
any information about how the partitions on the hard disk are set up? 


6. Double-click the icon in the lit representing a hard disk. T he properties dialog box 
for the hard disk opens. Does the information in this dialog box help you learn about 
the partitions on the disk? 


7. Click Cancel to close the hard disk properties dialog box. 
8. Click Cancel to close the System Properties dialog box. 


wf Project 2-2 
‘see’ In this activity you review the information provided on your Linux installation CD about the 
FIPS program. T he documentation for FIPS includes information about how hard diks are 
organized and explains how to use FIPS.To complete this activity you need aCD containing a 
Linux distribution and a computer with aCD-ROM driveT his exercise assumes that you have 
aR ed Hat Linux CD and a computer with Windows ingalled and aCD-ROM drive O ther 
types of Linux C Ds can be used, but the location of the FIPS program on the CD will differ. 


1. Insert your Linux CD into the CD-ROM drive. 

. Double-click the My Computer icon on the Windows Dexxtop. 

. Double-click the icon for the drive in which the Linux CD is located. 
. Double-click the dosutils icon. 

. Double-click the fipsdocs icon. 


. Double-click the fips document icon. (T his icon may be labeled fipsdoc, depending 
on your W indows configuration). T he FIPS documentation appears in a word proces- 
ing program. 

7. Press Alt+Tab to switch back to the window showing the files in the fipsdoc directory. 


Hum A WN 
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8. Double-click on another document icon such as the techinfo (or techinfo.txt) icon. 


9. R eview the document files that you have opened to learn more about how FIPS 
Operates. O pen other files in the fipsdoc directory to learn additional information. 


Project 2-3 

In this activity you use the Windows Control Panel to gather information about how net- 
working is set up on your computer. To complete this activity your computer must have 
W indows installed, and it must be connected to a network, either via a network adapter such 
as an Ethernet card, or via a modem.You can complete this activity as an exercise on a 
W indows computer even if you will not install Linux on the same computer later on. 


1. Double-click the My Computer icon on the Windows Dexxtop.T he M y Computer 
window opens. 


. Double-click the Control Panel icon.T he Control Panel window opens. 
. Double-click the Network icon. 
. Click the Configuration tab in the N etwork dialog box. 


. In the list of networking components in the N etwork dialog box, select the 
TCP/IP item. 


6. Click Properties below the lit of components A TCP/IP Properties dialog box appears. 
7. Click the DNS Configuration tab. 


8. If Enable DN S is selected, write down the information in the Hos, Domain, and 
DNS Server Search O rder fields. Save this information to use when you install Linux. 


9. Close all open dialog boxes without making any changes. 
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CASE PROJECTS 


1. You have been asked to install Linux in alab containing about 40 computers. Some of 
the computers are old; others are quite new.You have no experience with these par- 
ticular machines, so you don't yet know anything about what they contain. D escribe 
the steps you will take, in order, to quickly determine the different devices on which 
you must install Linux. 


2. Assuming that some of the computers in the lab do not have any operating system 
installed, how does the process in Step 1 change? W hat resources outsde of the lab 
might you draw on to help you identify the devices used in each computer? H ow 
might the vendors of the computers help you? 


3. Now suppos you have finished studying the hardware in all of the lab’s computers. 
Before you begin installing Linux, you have to decide which distribution of Linux to 
use. W hat would be the advantage of using the same Linux distribution on all the lab’s 
computers? W hat factors might cause you to choos a different distribution, either 
before installation began or after you had begun to install Linux on multiple sytems? 


